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I.  ABSTRACT  (Contlmto  an  c*mcm  cMc  If  n*e***ar7  and  IRnlliy  hy  Woe*  m *nh*r>  *  1 

•The  problem  of  assigning  the  closed  lcop  poles  of  a  linear  time-invariant  multi- 
variable  system  using  a  proper,  linear,  time  invariant,  output  feedback  compen¬ 
sator  continues  to  be  of  great  interest.  Even  though  several  issues  remain 
unresolved,  good  progress  has  been  made,  as  evidenced  by  the  interesting  work 
of  many  researchers  (see  ref erences) f or  a  partial  list). 
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Another  Approach  .to  Gonerlc  Polo  Asslgnnent 


Detailed  $ 


The  problem  of  assigning  the  closed  loop  poles  of  a  linear  time- Invariant 
■ultlvarlable  systoa  using  a  proper,  linear,  tine  Invariant,  output  feedback 
compensator  continues  to  be  of  great  Interest.  Even  though  several  Issues 


renal n  unresolved,  good  progress  has  been  node,  as  evidenced  by  the  Interestli 
work  of-nany  researchers  (see  references  for  a  partial  list). 


Consider  the  following  feedback  configuration: 
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where  P  Is  a  given  strictly  proper  nxi  transfer  function  (order  n)  and  C  an  , 

ixn  proper  transfer  function  (order  q,  which  Is  to  be  contracted)  both  having  V 

elenents  In  R(s)  the  field  of  rational  functions  In  s  over  the  reals  R. 

If  one  focuses  attention  on  the*  constant  (static)  output  faedback  pole 
asslgnnent  problem.  It  Is  evident  by  counting  dimension*  that  m>n  Is  a 

necessary  condition  [14].  In  a  recent  paper,  Herman  and  Martin  [8]  show 

that  nt>n  Is  a  sufficient  condition  for  generic  pole  asslgnnent  provided 

one  allows  conplex  na trices  X  In  the  feedback  loop,  Willems  and  Hessellnk  [14] 

show  that  for  alnost  all  system  with  n*i«2,  n*4,  (ns«n)  generic  pole 

asslgnnent  (with  real  X)  Is  not  possible.  On  the  other  hand,  Brockett  and 

Byrnes  [3]  proceeding  from  a  geometric  viewpoint  show  that  If  either 

|e 

Mln(m,i}«1  or  irln(n,i)«2  and  nax(n,i)«2  -1,  then  nt*n  Is  a  sufficient 


82  11  12  04T 


(Approrad  for  public  r«Ua3* ; 
uetrlbutloounliBitcc, 


« 


! 


condition  for  panaric  polo  Milpnmt.  Using  •  different  approach,  Norte, 
Uolovidi  and  Anderson  [13]  plot  «  conotmctivo  proof  of  the  fact  that  vitfc 
tO.  m2,  n«d,  atm  It  a  twffldent  condition  for  panaric  polo  asslpmant. 

Perhaps  tlao  itronpast  rttolt  thus  far  it  dot  to  Kiwi  [10],  (too  alto 
[1,  3,  S]).  It  ttatot  that  for  a  controllable  observable  plant  (ordor  a, 
n  outputs,  t  iHpota)  It  la  aa1noat  always"  possible  to  ttslfn  nin(n,  o*t-1) 
closed  loop  point  arbitrarily  cloao  to  a  pi  van  tot  of  rotl  nod  conplot 
conjugate  valnot  hy  canttant  output  feedback.  Tbit  inpliot  that  oh-Ihi 
It  a  sufficiant  condition  for  panaric  polo  attlpanant.  In  a  follow-up 
paper,  Kfnura  [11]  pitot  a  bettor  bound  bhh-Ihi,  subject  to  the  conttraintt 
that  tm  Mbora  a,  a  are  the  controllability  and  observability  Indaciet  of 
tha  syttan,  respectively. 


The  above  rami  to  doalt  with  the  qnattion  of  pole  attlpanant  bp  constant 
output  feedback  (1  .o.  ubm  tba  conoantator  was  rattrlctod  to  be  of  ordor  aero). 
A  very  natural  extension  of  those  Idaas  It  to  consider  tha  situation  uhaa  a 
proper  output  foadbtcfc  conpanutor  of  a  fined  order  q,  It  used.  In  1970, 
Srasch  and  Norton  [2]  abound  that  for  a  controllable  observable  plant,  a 
coaponsator  of  order  q  •  nin(x-1,  *-1)  It  sufficient  to  achieve  pole  assign* 
nont.  Decently,  dll  Ism  and  Nortel  lab  [14]  abound  that  q(n+t-1)  ♦  w>o  It 
a  necessary  condition  for  panaric  pole  asslganset  In  the  clast  of  proper 
outniit  feedback  caenensetnn  of  order  a.  Extendi no  their  constant  cutout 

uvut^ma  *  uunqmnenuw*  w  w»  wvv^o*  ope  nri^n^ovH^  vim  *  *  oamei^nia  wv^m a 

feedback  remit  to  the  dynanlc  cam  Antsaklla  and  Malevich  [1]  thov 


with  a  ronpmiator  of  order  q,  a1n(n«q»  en«2q-1)  doted  loop  polos  . 
ponorically  astlpnod.  Tbit  loads  to  a  worm  bound  (In  naqy  cases)  than  the 
earlier  branch  and  Norton  remit  [2].  Using  a  different  approach  [7],  one 


can  thou  that  ponorically,  a1n(n*q,  (q+1)ntq)  doted  loop  polos  can  bo 
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ftaarsaa  rasalt  [*J.  daa  a  •  tr-1. 
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